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Disk-Halo interface: The “foot point” of the Galactic
Molecular Loops
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Abstract. We study the disk-halo interaction, in the context of orbits and
Giant Molecular loops (GMLs) in the Galactic center (GC) region. We present a
large scale survey in the central kpc in SiO(J=2-1), HCO+(J=1-0) and H13CO+
(J=1-0), observations in 3mm lines toward a region in two clumps M+5.3-0.3
and M-3.8+0.9 placed in the foot point of two molecular loops, and observations
toward selected positions, to trace accretion of the gas from the halo.
• A large scale survey of the GC region in the J=2-1 transition of SiO and the
J=1-0 transition of HCO+ and H13CO+ (FWHM=3.6’) was conducted us-
ing the NANTEN telescope to study cloud conditions, heating mechanisms
and chemistry (Riquelme et al. 2010). The observed region covers an area
between −5o.75 < l < 5o.625 and −0o.6875 < b < 1o.35425. This area
includes the “Central Molecular Zone” and five molecular clouds, from the
“Peripheral Molecular Zone” (PMZ). An enhancement of the SiO/HCO+
line intensity ratio is found at the ”foot points” of the GMLs (Fukui et al.
2006) and toward the 1o.3 Complex, which indicates the presence of shocks.
• Higher spatial resolution (FWHM=38”) observations of 3mm lines were
performed toward selected regions of two PMZ cloud: M-3.8+0.9 and
M+5.3-0.3, using the Mopra telescope. The maps reveal structures at
small scales in the SiO emission, an evidence of the presence of shocks
(Mart´ın-Pintado et al. 1992, 1997). Both mapped clumps show large dif-
ferences between the spatial distribution of the SiO and the HCO+ emis-
sion, which indicates differences in the chemistry and physical properties
within the clumps. The SiO emission in the M-3.8+0.9 cloud presents nar-
row profiles (20 km/s) in comparison with the HCO+ profiles (50 km/s, see
Fig. 1), thus, shocked gas is dynamically more confined than the HCO+.
Also remarkable is the decrease of the HNCO emission that we find in the
M+5.3-0.3 cloud as compared with the M-3.8+0.9 cloud. Mart´ın et al.
(2008) claim that the HNCO molecule is easily photodissociated by UV
radiation. Therefore, it might be possible that stellar winds produced by
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Figure 1. Left: A) Integrated intensity map of SiO emission in M-3.8+0.9. B) Mopra
observations. Top: Integrated intensity map from -110 to -70 km/s in SiO (right) and
HCO+ (left). Bottom: Integrated intensity map from -70 to -40 km/s in SiO (right) and
HCO+ (left). C) Composite spectra over a region of 1.8×1.2 arcmin in HCO+, SiO, HNCO.
Right: A) Integrated intensity map of SiO emission of M+5.3-0.3. B) Mopra observation.
Top: Integrated intensity map from 70 to 110 km/s in SiO(left) and HCO+(right). Bottom:
Integrate intensity map from 110 to 140 km/s in SiO(left) and HCO+(right). C)Composite
spectra over a region of 1.9×1.2 arcmin in HCO+, SiO, HNCO.
star clusters in the disk could play a role in the generation of the shocks
in the molecular cloud M+5.3-0.3.
• The 12C/13C isotopic ratio reflects the relative degree of primary to sec-
ondary processing in stars. 12C is formed on rapid time scale in intermedi-
ate and high-mass stars, whereas 13C is produced primarily via CNO pro-
cessing of 12C seeds from earlier stellar generation, in a lower time scale in
low and intermediate mass stars or novae. Using the IRAM 30m telescope,
we measure this isotopic ratio in 7 selected positions (Riquelme et al.
2010), 5 toward the disk-halo interaction sites (3 in the GMLs and 2 in the
x1-x2 orbits interaction places (Binney et al. 1991)), and 2 in the Galactic
plane tracing “standard” GC gas. Our preliminary results clearly point to
a higher 12C/13C isotopic ratios (50−70) toward the positions and veloc-
ity components associated with disk-halo interaction sites, compared with
the “standard” GC values (20−25). This result clearly shows that less-
processed gas is being accreted toward the GC at these particular places.
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